The benefits of informal physical activity (PA) during recovery from childhood cancer have 2 rarely been investigated. This study adopted a multiple case study approach to explore the 3 impact of recreational cycling on childhood cancer survivors' experiences of well-and ill-4 being. Three semi-structured interviews were conducted over a 3-month period with four 5 survivors to explore their experiences of physical, psychological, and social well-and ill-6 being. Within-case analysis followed by cross-case analysis identified three themes that 7 captured their well-and ill-being experiences: (a) cultivating feelings and emotions; (b) 8 experiencing physical changes; and (c) encountering positive and negative social interactions. 9
Procedures 1
Ethical approval was obtained from [name withheld for blinded peer review], and 2 permission to undertake the study was granted from the founder and Chief Executive Officer 3 of the charity "Cyclists Fighting Cancer". The charity's family liaison administrator 4 identified eligible participants from a list of childhood cancer survivors scheduled to receive 5 a bicycle. Of the 84 children who applied to the charity for a bicycle, 24 met the inclusion 6 criteria and were therefore sent information about the study. Interested participants contacted 7 the research team directly for further information about the study. 8
All four participants were interviewed three times over a 3-month period. The first 9 interview focused on getting to know participants and their experiences since their diagnosis 10 and included broad questions such as "Can you tell me about any changes (i.e., physical, 11 emotional, social) you have experienced in your life since becoming sick?" The second and 12 third interviews focused on participants' well-and ill-being experiences since receiving/using 13 their bike. Sample questions included: "How does cycling make you feel?" and "Can you 14 describe any changes you have experienced in your life since getting your bike?" During all 15 three interviews, probes were used to encourage participants to provide more detail on their 16 physical (e.g., functional ability), psychological (e.g., feelings, moods), and social (e.g., peer 17 interactions) experiences. The interview guide was developed and pilot tested with the first 18 participant. None of the questions posed any issues; thus no modifications, deletions, or 19 additions were made, and data from the pilot interview were included in the analysis 20 (Holloway, 1997) . Interviews lasted on average 30 minutes and were conducted at 21 participants' homes. 22
The first interview was conducted before participants received their bicycles from the 23 charity, and the second and third interviews were conducted approximately 4 and 8 weeksensure they were aware of what was to be discussed and remove any questions they felt may 1 be too distressing for their child; no parent requested any changes. Written informed 2 participant assent and parental consent was obtained, and parents completed a brief 3 demographic form with questions on their child's age and type of cancer. Parents then left the 4 room where the interview took place, but stayed in the home. All of the interviews were 5 audio recorded and transcribed verbatim. During the transcription process, all identifying 6 information was removed and replaced with an arbitrary pseudonym to protect participants' 7 anonymity. 8
Data Analysis 9
Data were analyzed within and across cases to illuminate participants' individual 10 experiences, as well as to highlight the commonalities that existed across cases (Stake, 2005) . 11
Both inductive and deductive approaches (Merriam, 2009) were used to guide data analysis. 12 First, the data were analyzed using deductive procedures which involved identifying themes 13 that reflected the three broad domains of well-and ill-being (i.e., physical, psychological, 14 social). Second, the data were analyzed using inductive procedures which involved 15 identifying themes from the raw data without making links to predetermined constructs or 16
theories. 17
The within-case analysis (Ayres, Kavanaugh, & Knafl, 2003) involved reading and re-18 reading the transcripts to identify meaning units relevant to participants' experiences of well-19 and ill-being. Next, similar meaning units within each transcript were grouped together into 20 themes. Specifically, the aim of the within-case analysis was to explore participants' accounts 21 individually and in detail to compile the unique features that were deemed to be critical to 22 understanding their personal experiences. This led to chronicled and summarized accounts for 23 each participant. To focus analysis on data within the scope of the research question, thetheir participation in recreational cycling was kept in the foreground of the researchers' 1 minds (Baxter & Jack, 2008) . The cross-case analysis (Stake, 2005) involved making 2 comparisons between themes that emerged from each case. This involved identifying 3 commonalities (i.e., shared experiences across cases) and differences (i.e., disparities in the 4 ways in which participants described their experiences) across cases. The transcripts were 5 then re-read to ensure all relevant data had been coded (Stake, 2005) . 6
To assess the quality of this study, a relativist or non-foundational approach (Sparkes 7 & Smith, 2009) was used. Adopting criteria used in previous work (Smith & Caddick, 2012; 8 Tracy, 2010) , the following criteria were considered appropriate for assessing the rigor and 9 validity of this particular study: First, rigor was established by including a sample appropriate 10 for the purpose of the study and generated data that provided meaningful and significant 11 accounts via strong rapport (i.e., conducting three interviews with each participant to 12 facilitate deeper participant disclosure). Second, transparency was achieved by providing a 13 detailed and clear documentation of the research and analytical process. Third, independent 14 coders analyzed and interpreted the data and participant quotations were used to support the 15 researchers' interpretations. Fourth, detailed contextual information was provided to offer 16 readers an opportunity to judge for themselves if the findings can be transferred to other 17 settings and populations. 18
Results

19
The results are presented in two sections. In the first section, each case is presented to 20 provide background information on each participant and depict how cancer and its treatments 21 impacted participants' experiences of well-and ill-being. This section also includes brief 22 information related to each participant's experience with recreational cycling. In the second 23 section, common themes that emerged from the data and represent participants' sharedcapture a dichotomy of well-and ill-being experiences were identified: (a) cultivating 1 feelings and emotions; (b) experiencing physical changes; and (c) encountering positive and 2 negative social interactions. 3
Participants' Personal Experiences of Well-and Ill-Being 4
Matthew was a 12-year-old boy who was diagnosed with a medullablastoma, a type of 5 brain tumour, at the age of 10. His treatments involved surgery, radiotherapy, and 6 chemotherapy over a 1-year period. Matthew talked about how he was always sick and 7 vomited every day at school during the initial stages of his illness. This worsened during 8 treatment making him feel weak and leading him to use a wheelchair. Matthew reacted with 9 frustration and anger to the unfairness of being diagnosed. He shared: "You just get angry 10 sometimes... I usually kick and punch. And sometimes I go upstairs and throw all my stuff 11
around" (Interview #1). He often asked himself "Why me?" Overall, his cancer journey was 12 fraught with negative experiences and he struggled to be happy. Since completing treatment 13 in 2012, he has enjoyed getting back into sports such as football, swimming, and bowling, 14 and more recently cycling. On average, he spent 2.5 hours cycling per week. 15
Andrew was a 13-year-old boy who was diagnosed with acute lymphoblastic 16 leukemia (ALL) at the age of 12. He was immediately admitted to the hospital for a 3-month 17 period and then received 1 year of intensive chemotherapy, which forced him to miss school. 18
Andrew felt intense anxiety about his yearlong absence from school. At the time of the first 19 interview, he was receiving maintenance therapy as an out-patient, and had 1 year to go. 20
Although he was able to attend school again, he was still uncertain and nervous about his 21 academic ability and reintegrating with his peers. He was happy to be able to participate in 22 PA again, which mainly consisted of cycling. This was different from participation prior to 23 his diagnosis, which consisted of a wide range of activities (e.g., running, mountain biking, 24 and sports). Andrew spent on average 3.5 hours cycling per a week.
John was an 8-year-old boy who was diagnosed with ALL at the age of 5. He received 1 intensive chemotherapy for 2.5 years, which forced him to miss the first 1.5 years of school. 2
He had become very close with his mother and found the intensive treatments to be very 3 negative. The procedures such as injections and chemotherapy, hospital stays, pain, and 4 weight gain were at the forefront of John's memory. After transitioning to maintenance 5 chemotherapy, he started school again, but often felt uncomfortable around his peers and had 6 difficulties making friends. At the time of the first interview, John had 1 year left of 7 maintenance chemotherapy. Nevertheless, he was enjoying being able to play outside again. 8
He was very excited to have received a new bicycle and cycled on average 1 hour per week. 9
Oliver was an 8-year-old boy who was diagnosed with ALL at the age of 6. He participants' overall well-being. Cycling fast, racing for fun, and doing stunts, wheelies and 1 other tricks were deemed important to participants and contributed to their recovery. 2 Experiencing physical changes. Participants' explained that cancer had a significant 3 adverse physical impact on them, but also explained that cycling was helpful to feel positive 4 about their physical self again. The participants suggested this might have been because 5 cycling helped to reverse or improve some of the physical losses due to their treatments. 6
Losing strength and physical ability. Participants discussed how cancer weakened 7 their physical strength, fitness, and abilities, which made it more difficult for them to 8 participate in school-based (e.g., sport clubs) and leisure-time activities (e.g., play). Oliver Fatigue was also highlighted as a problematic side effect of cancer because it 17 interfered with seemingly easy tasks or activities that participants engaged in prior to their 18 diagnosis. Andrew (Interview # 2) shared: "We were going to do a few mile loops we used to 19 do for my first cycle in ages and I just couldn't do it. I got to [name] street and just came back 20 because I was too tired. And I get tired so if I was to run 100 meters I would be really tired 21 compared to before." 22 (Re)discovering physical self-beliefs. The negative side effects of their treatments did 23 not prevent participants from registering to receive a bicycle from the charity "Cyclistsnoticed improvements in their physical confidence and competence. As time passed, seeing 1 that they could cycle quicker and for longer, they started believing in themselves again. This 2 had a positive impact on their overall perceptions of their physical abilities. They described 3 finding confidence in their ability to ride a bicycle again. For instance, Andrew (Interview # 4
2) felt his general fitness and his cycling ability improved, which he felt brought him closer 5 to where he was prior to his cancer diagnosis: 6 "I have no aches and pains or anything. I just feel fit enough and fine in general. 7
When I first got back on my bicycle I could barely do a mile on it. I was annoyed 8 because I used to be able to cycle really well. I'm quite good at cycling again now. [biking] is quite good because it's also benefitting me in football because I can now kick it 5 quite hard and far." Invariably, cycling was reported as instrumental in bringing about 6 improvements in participants' physical abilities, which served to develop their physical self-7 confidence and skillfully handle other types of physical activities they did before cancer. 8
Encountering positive and negative social interactions. On the one hand, going 9 through cancer served to foster relationships between participants and their families because 10 family members nurtured them and helped them through difficult times. On the other hand, it 11 put a strain on their relationships with peers and made them feel lonely. Through cycling, 12 they were able to build meaningful friendships and foster relationships with their parents, 13 which made them, feel supported. but whenever I told someone it's a steroid they're like ahh so you will be really 19 pumped up but it does the exact opposite of getting you pumped up, it just withers 20 you away to skin and bone pretty much... friends are friends really, they don't really 21 get it." 22 Furthermore, participants did not feel their peers were sensitive to the physical 23 changes they were experiencing (e.g., hair loss, scars). They did not seem to convey empathy.
(Interview # 1) shared: "All my hair used to keep on falling out in the night so then my dad 1 cut it all off. So then in year two, it wasn't very nice because a boy kept on calling me baldy." 2 However, cycling was a way for participants to get close to and connect with friends again. It 3 allowed them to focus on something they both enjoyed and created a common interest. 4
Cycling together was viewed as beneficial because it was a way for participants' friends to 5 see them in a new light (i.e., a kid again instead of a 'cancer patient'). By taking on new 6 challenges and showing their friends that they were just as capable as them, they were able 7 have fulfilling friendships. Oliver (Interview # 3) explained: 8 "Yeah I go out all the time... well before when I didn't have a bike I didn't really go 9 out and play with my friends as much because they all had bikes... Now, they all 10 chase after me [on the bike] because I'm all the way up there and they can't keep up!" 11
In this way, cycling helped participants' foster relationships with their friends and 12 overcome feelings of isolation they had experienced during treatment. 13
Discussion 14
The present study portrays the lived experiences of well-and ill-being among four 15 childhood cancer survivors who participated in recreational cycling over a 3-month period. intimacy and deep and meaningful connections. Therefore, future research should continue to 7 investigate the ways in which parent-child relationships can be strengthened during cancer 8 while continuing to encourage children's autonomy (Dietz & Mulrooney, 2011) . 9
The present study contributes to the small but growing literature on informal PA by 10 showing that recreational cycling was an enjoyable activity that helped childhood cancer 11 survivors to feel positive and build their confidence in their physical abilities (Carlson & 12 Cook, 2007; Li, Chung & Chiu, 2010) Over the 3-month period, participants transitioned into 13 seeing themselves as proficient cyclers and able to perform other forms of PA and sports. 14 Self-efficacy theory (Banduara, 1977) can help to explain the mechanisms potentially 15 underlying this shift. As, participants cycled more, they discussed how they were able to 16 cycle faster and for longer and felt they were better able to master tasks, which is a predictor 17 of self-efficacy beliefs. Considering that self-efficacy development is closely intertwined 18 with perceptions of competence (Hughes, Galbraith, & White, 2011) and both are key aspects 19 of well-being, future research should consider testing the tenets of self-efficacy theory more 20 explicitly. Nevertheless, these findings suggest that recreational cycling could be promoted as 21 a way to develop children's physical self-efficacy during recovery from cancer. and possibly enhance feelings of normalcy. As such, the results from this study provide early 10 evidence that children recovering from cancer should be encouraged to participate in 11 activities such as recreational cycling that allow for meaningful interpersonal interactions. 12
Future research should continue to investigate the role of recreational cycling, or 13 informal PA more generally, for promoting well-being and reducing ill-being among 14 childhood cancer survivors both with and without a history of PA. In doing so, they should 15 draw on theories such as self-efficacy theory and SDT to elucidate the mechanisms 16 underlying the benefits of PA. In addition, it would be informative to investigate if the same 17 themes observed herein would emerge across different diagnoses, sexes, age ranges, and 18 treatment statuses. As well, from a general health perspective, informal PA may enable 19 childhood cancer survivors to self monitor their PA behavior and tailor their participation 20 (i.e., dose, frequency, and duration) to meet their individual needs (e.g., cardiac 21 deconditioning, muscle atrophy, fatigue) to instill freedom of choice and feelings of 22 competence. Accordingly, it would be interesting to disentangle what aspects of informal PA 23 contribute to well-and ill-being as compared to formal PA. As well, it would be interesting toexplore if there are some children that might be more interested in informal PA versus formal 1 PA so as to target these children. 2
Limitations 3
There are limitations of this study that should be considered. First, the sample 4 consisted of boys (Mage=10.5 years) who had either completed treatment for a brain tumour or 5 were undergoing maintenance therapy for ALL. Additional themes and subthemes may have 6 emerged if children diagnosed with other types of cancer or at different points along the 7 cancer trajectory were included in this study. Second, participants' accounts cannot be 8 attributed solely to cycling. It is likely that several factors contributed to this. For example, 9 participants may have reported enhanced well-being as a function of having completed 10 intensive treatment, going back to school, or engaging in other forms of PA. Nevertheless, 11 participants specifically acknowledged cycling as a key contributor to their well-being 12 following treatment for cancer during their interviews which underscore that cycling does 13 play a key role. Third, most participants had previous PA experience and/or sport 14 socialization which may have impacted their post-treatment experiences with PA. 15
Conclusion 16
The findings suggest that participation in recreational cycling may promote 17 experiences of well-being by helping childhood cancer survivors' view themselves and their 18 lives in a way that is more enjoyable, socially involved, and physically engaged. In addition 19 to confirming that PA is beneficial for childhood cancer survivors, the present study adds to 20 the limited body of evidence on informal PA by drawing attention to the importance of 21 unstructured PA contexts for facilitating social participation and autonomy. It is important to 22 continue advancing our understanding of children's perceptions of activities that may help 23 improve their lives post-cancer. From an applied perspective, healthcare practitioners shouldhighlights the importance of looking for appropriate community-based partners to invest in 1 the development of informal PA opportunities in order to facilitate well-being and reduce ill-2 being in this population. 3
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